MOTION                                   77
If a train starts from rest and increases uniformly in speed to 24 m.p.h. in 3 min. it has changed in speed or
24
"accelerated" -5-or 8 m.p.h, each minute.    If this con-o
stant rate of increase of speed were kept up for 5 min. by a locomotive starting from rest, its speed at the end of the 5 min. would be 8 X 5 or 40 m.p.h.
It has already been stated that the earth attracting a freely falling object increases its speed about 32.2 ft. per sec. for each second of its fall.
PROBLEMS
1.  A locomotive went from Altoona, Pa. to Harrisburg, Pa., a distance of 131 miles in 112 min.    What was its average speed in miles per hr., and in ft. per sec. ?
2.  The same locomotive mentioned in Prob. 1 went from Altoona to Philadelphia, a distance of 236 miles in 3 hr. and 19 min. Making allowance for a 3-min. stop at Harrisburg, find the average speed made in miles per hr. and in ft. per sec.
3.  A passenger locomotive leaving a station attains a speed of 40 m.p.h. in 4 min. 30 sec.    What is the acceleration or rate of change of speed?
4.  An engineer has to make, in 3 hr., a 120-mile run with four 3-min. stops.    What average rate of speed does he have to maintain in order to complete the run on time?
6. A passenger train making an average speed of 38 m.p.h. has to make a run of 85 miles. How much sooner will it complete the run than a freight which starts at the same time and makes an average of 25 m.p.h.?
6.  The "Pennsylvania Limited" traveling at 60 m.p.h. starts from  a  station  an hour after  an  accommodation train.    The accommodation is delayed K hr. and is overtaken by the "Limited in 2 hr.    What is the rate of speed of the accommodation train and how far had it traveled when overtaken by the "Limited?"
7.  If the 82-in. drivers on a passenger locomotive make 200 revolutions per minute (r.p.m.) what is its speed in miles per hr.? What would be its speed allowing for a 2 per cent, slip?